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1
AIR BAG

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application 1s a 371 U.S. National Stage of Interna-
tional Application No. PCT/EP2008/000513, filed Jan. 24,
2008, which application claims priority to German Patent

Application No. DE 10 2007 005 304.7/, filed Feb. 2, 2007, the

disclosures of which applications are expressly incorporated
herein by reference.

TECHNICAL AREA OF THE INVENTION

The mvention relates to a gas bag according to the pre-
amble of Claim 1.

PRIOR ART

In the generic EP 1 300 299 A1 a knee gas bag 1s described
whose gas bag envelope comprises a front section forming the
impact area and a rear section forming the support area. In this
publication 1t 1s proposed among other things that the rear
section comprises at least one folding in form of a dart such
that the rear section adapts itself to the shape of the steering
column.

SUBIJECT MATTER OF THE INVENTION

Based on this, the present invention sets itself the object of
turther developing a generic gas bag so that both front section
as well as rear section have a bent shape substantially 1n such
a manner that a cross section through the expanded gas bag
along a vertically running plane 1s substantially banana-
shaped. Because of this 1t can be achieved that the gas bag
adapts 1tself to a convexly bent surface shape of a part of the
vehicle interior structure against which 1t rests without exter-
nal catching bands or the like. Such a gas bag because of this
1s more preferably suitable for use as knee gas bag since the
lower section of an instrument panel frequently has a convex
shape. This object 1s solved through a gas bag with the fea-
tures of Claim 1.

The rear section of the gas bag according to the mnvention
comprises a first fold extending parallel to this section and at
least a second fold, wherein the second fold 1s arranged in the
first fold and substantially stands perpendicularly to the rear
section. Here, the first fold preferentially extends over a large
part of the length of the rear section and a plurality of second
tolds are present. These second folds bring about a shortening
of the ridge of the first fold. The first fold faces away from the
front section of the gas bag, 1.¢. 1t 1s located on the outside of
the gas bag. When the rear section 1s now subjected to pulling
stress—which with a fully expanded gas bag 1s always the
case—1t assumes a concave shape because of the shortening
of the first fold—seen from the outside of the gas bag. The
front section of the gas bag 1s connected with the rear section
along a circumierential edge so that 1t has to substantially
tollow the shape of the rear section and the desired “banana
shape™ 1s formed.

The mnvention 1s now explained 1n more detail by means of
an exemplary embodiment making reference to the Figures.
Here 1t shows:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 a schematic view of an instrument panel with an
expanded knee gas bag 1n a sectional view,
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FIG. 2 two cuts from which a knee gas bag1s sewn together,
FIG. 3 the two cuts from FIG. 2 after the sewing together,

FIG. 4 what was shown 1n FIG. 3 following the production

of the first fold,

FIG. 5 a section along the plane A-A from FIG. 4,

FIG. 6 the region B from FIG. 3 after the production of
second folds 1n the first fold 1n a perspective view.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows 1n schematic representation a sectional view
of an mstrument panel with a completely expanded knee gas
bag. The sectional plane here runs vertically and parallel to
the vehicle longitudinal direction. In a horizontally running
section of the mstrument panel 40 located above the foot well
a housing 30 1s arranged 1nto which in the state of rest a knee
gas bag 1s folded. When required, this knee gas bag 10 is
inflated by the gas generator 32 and i1n the completely
expanded state extends as shown in FIG. 1. The envelope of
the knee gas bag 10 comprises a front section 12 and a rear
section 14 which are connected with each other via an edge
region 11. The front section 12 contains the impact area 12a
which the knee shinbone region of the associated occupant
strikes 1in the event of an accident. The rear section 14 contains
the support area 14a, via which the knee gas bag 10 1n the
event ol being loaded supports 1tself against the lower section
42 of the instrument panel 40.

As 1s evident from FIG. 1 the lower section 42 of the
instrument panel 40 has a convex shape and the knee gas bag
10 follows this shape so that a cross section shown here 1s
“banana shaped”. This means that the surface of the rear
section 14 has a convex form. The forming of such a shape
with the completely expanded gas bag 1s achieved by provid-
ing special folds 1n the rear section 14. At least one first fold
18 1s present which i1s located within the sectional plane
selected here and extends parallel to the rear section 14. A
plurality of first folds 18 which substantially run parallel
relative to one another can also be provided. The ridge 18a of
this first fold faces to the outside, 1.e. 1n the direction of the
instrument panel 40. In this first fold 18 a plurality of second
folds 22 are provided which stand substantially perpendicu-
larly to the rear section 14. These second folds 20 are fixed
through seams, welding points, gluing points or the like.

The second folds 20, which extend from the ridge 18a of
the first fold 18, bring about an effective shorteming of the
ridge 18a of the first fold 18. Because of this 1t 1s brought
about that the rear section 14 1s only able to assume the bent
shape shown when the gas bag 1s filled with gas. In that front
section 12 and rear section 14 are connected with each other
via the circumierential edge region 11 the front section 14
also has to assume a suitably bent shape without further
measures being necessary on the front section 12. This more
preferably also results 1in that the impact area 12q has the same
characteristics as with a conventional knee gas bag.

The generation of the folds 18, 20 1s now discussed with
reference to the FIGS. 2 to 5, wherein these Figures explain
the manufacturing process of such a knee gas bag:

FIG. 2 shows afirstcut 12' and a second cut 14'. In the finish
sewn-up state the first cut 12' forms the front section 12 and
the second cut 14' forms the rear section 14. The two cuts 12',
14' are substantially congruent, wherein however the second
cut 14' comprises an 1inlet opening 16 for the gas generator 32.
In a first operation the two cuts are connected with each other
in an edge region 11 by means of a circumierential seam 25 so
that what 1s shown 1 FIG. 3 1s created. It 1s however also
possible to produce such a knee gas bag 10 from a one-piece
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cut, wherein then the front section 12 1s folded onto the rear
section and sewn together with a U-shaped seam. Further-
more the gas bag can also be woven 1n one piece.

FIG. 4 shows what 1s shown in FIG. 3 after the arrangement
of a first fold 18. This fold extends 1n longitudinal direction L
of the second cut 14', wherein 1t preferentially does not extend
as far as to the edge. As already mentioned, a plurality of first
tolds 18 which substantially run parallel to each other can also
be provided 1n this manner.

FIG. 5 shows a section along the plane A-A from FI1G. 4. It
1s evident that the ridge of the first fold faces to the outside, 1.¢.
away from the gas space.

As 1s more preferably evident from FIG. 6, second folds 20
are now folded into this first fold 18 and fixed. Fixing can be
elfected through sewing, welding, gluing or the like. These
second folds 20 substantially extend perpendicularly from the
ridge 18a of the first fold 18 and to the surface of the second
cut 14'. Perpendicularly in this context does not mean that an
angle of exactly 90° 1s reached but merely that the second
tolds 20 run in transverse direction to the first fold 18. This
arrangement of the folds 18, 20 produces a curvature of the
second cut 14' provided 1t 1s subjected to tensile stress. This
type of curvature 1s also hinted in FIG. 6. Upon complete
charging of a gas bag the gas bag fabric 1s always subjected to
tensile stress so that the desired shape 1s then formed.

The mvention shown here 1s more preferably suitable for
knee gas bags, but other applications are also conceivable
where the foldings described here are provided on other gas
bags.

LIST OF REFERENCE SYMBOLS

10 Knee gas bag
11 Edge region
12 Front section
12' First cut

12a Impact area
14 Rear section
14" Second cut
14a Support area
15 Gas space

16 Inlet opening

18 First fold
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18a Ridge

20 Second Fold

25 Circumierential seam
30 Housing

32 Gas generator

40 Instrument panel

42 Lower section

44 Windscreen

The invention claimed 1s:

1. An inflatable restraint for a motor vehicle comprising:

an air bag defimng a chamber, the air bag including a front

section having an impact area and a rear section con-
nected with the front section, the rear section including
a folding for contouring of the air bag, the folding
including at least a first fold and at least a second fold,
the first fold extending 1n a first direction at least sub-
stantially along a length of the rear section, the first fold
being folded to define the second fold such that aridge of
the first fold 1s shortened 1n length relative to a base of
the first fold;
wherein the first fold 1s perpendicular to the second fold.

2. The inflatable restraint according to claim 1, wherein the
air bag includes two cuts.

3. The inflatable restraint according to claim 1, wherein the
air bag 1s produced 1n one piece.

4. The inflatable restraint according to claim 1, wherein the
ridge of the first fold faces outward.

5. The inflatable restraint according to claim 1, wherein the
first fold 1n an 1nstalled, expanded state extends 1n a longitu-
dinal direction of the motor vehicle.

6. The inflatable restraint according to claim 1, wherein the
second fold 1s fixed through sewing, gluing or welding.

7. The inflatable restraint according to claim 1, comprising
a plurality of first folds and a corresponding plurality of
second folds.

8. The inflatable restraint according to claim 1, wherein the
air bag 1s a knee air bag.

9. The inflatable restraint according to claim 1, wherein the
tolding convexly curves the rear section upon inflation of the
air bag.
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